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copyright law (Titte'i^ i^C^T 

BTA RtttF£«MMS« Cu 

£ 3%NaCl 7K^)fS*^ffittig^^- 

*J*4* -fr^if. 1 

(SiSSl** #*) (1 dfcSTfcX** dfcJfc 100029) 

»ltaBTAS«^^«lWCii^ a^NaClTk^Jft'fWaittttfil.^m^W: 7 # BTA 
Glutaryl/BTA tt&Sltfetgafft? BTA, C5/BTA W«8tttfeT& BTA? 5 ft W^ttttt6^l»(jfc 

f bta. mftttttftafraHtf^MttBUM^+^Haa. 

fij£fc,Cu, NaCl*®**, PBftjfttffctfJSjfattSfc 
TG174.42 



««^x*iik»n.«i«ftM**«:Ci^ ftWlfeM±Cllfl9fiirWi ^g^^ 

^itftifff^a BTA.tt«£* w . {BJiMKttia;^^^ BTA BTA jftSffi£tt A* 

***/bz,««,?i k«j*-*** 7 *Kttftfttt, afljf bta bta 

1. 1 BTA R«ffirife*tt*j* 

BTA 7 *tttt«fc*ti« J^JSft;Ktte 1. 

* 0. 1 moldl. 91 g) BTA &A 250 mL ft ■ , *T 100 mL #* D A 0. 1 

mol «(9mL), BTA £*« ft. «Ktt«<k«(jSM« D«tANI«4 

*, «tNA«jR(S^A0.5hK«) t tt£M3fe»»^^Al«|. JnASItf, 30 
min g, *fT»«<»«rntWja* 1). *tt*«ft^ f ft 150 mL 5f 

*p. ffaaatt. bta «-#jflz,**tt,»ft,aa 
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Table 1 Amount of reactants uai 


tf t reactivity and reflux time 


Acid chl ride used 


Amount of acid 
chloride used/mL 


Reactivity * 


Reflux lime/h 


Acetyl chloride (C2) 


10 


va 


3 


Propionyl chloride (C3) 


10 


a 


3 


Butyryl chloride (C4) 


12 


a 


3 


n-Valeroyl chloride (C5) 


14 


m 


16 


Pivaloyl choride (T-C5) 


IS 


m 


16 


p-ToIuoyl chloride (TOD 


15 


m 


16 


Glutaryl chloride (GLU) 


10 


va 


3 



* note: for reactivity, va — very active; a— active; m= medium 

Table 2 Description of products 



Assigned 

. , Yield/ % Expected/moLwt Appearance m. p. /C 



C2/3TA 


51 


161.19 


Needle $hape , white crystal 


47.4-48.7 


C3/BTA 


34 


175- 21 


Fine , pale yellow crystal 


70.7-72.0 


C4/BTA 


78 


189. 23 


Slab, shape, white crystal 


54. 7-55. 8 


C5/BTA 


36 


203- 26 


Needle shape* white crystal 


34.9-37.1 


T-CS/BTA 


69 


203, 26 


Viscous liquid 


/ 


ToI/BTA 


49 


237. 28 


Needle shape . white crystal 


125.9-127.1 


Glu/BTA 


18 


334. 37 


Amorphous , white powder 


20L0-203.1 



i. 2 *mgj&2tt# 

«tt3W**BElHfflBTA A±W 7#BTA»£4lJ4frtt0.007 mol, $fcJ8£B£iS#, SJn 
A 500mL£&^*, #*BA0.65g(f&.0.0.Q6moI)#ffia^Htt!tt. jta.ftffi£¥ft&tAft B 

m&mww. jff&ttttffl Naci 3^N a ci MtmtSLnmwt ioo mL, 

540 mL, 300 mL, JlJ7jC 60 mL L. 

1.3«# 

ft 1 min- £flMk3*J&3k 1-5 min-*l^*aitt— <Eifi.l0%H,SO 4 'ft 1 min-> 

1-3 sans 

31**, + tttf&g&imftlU 30 rpm*a. ftte23h£,J& 

v. .- : rr : v; r _„ : -. : . , • . ;■■ / 
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TWT9TA CUBTA 



2. 2 §Sf& Jfc^ffl tfc& Table 3 Inhibition effectiveness of 





BTA and BTA derivatives 


&tt BTA ft BTAffi£^#j 


Inhibitor 


Rate of corrosion 


Relative rate of 




/ng • h -1 - cm* 2 


inhibition/*^ 


None 


467.6 


0 




BTA 


175.6 


62.0 


ttfflttflUH, Cu 2£ NaCL 


C2/BTA 


172.9 


63. 1 




C3/BTA 


120.4 


74. 3 




C4/BTA 


133.0 


71.6 




C5/BTA 


268.9 


42-5 




T-CS/BTA 


119.9 


74. 4 


cu K***aat%ft± f & 


Tol/BTA 


110.2 


76.4 




GIu/BTA 


46.5 


90. 1 



4~5>MR*», SM6fSIS. NT'lfcM io- !, a. I^ttf, 

*lftaft*W,tt3^NaCl*»«^,GLU/BTAWCuW«t**ft»« WStt^BTA. 

BTAft3KNaCl#*«*f&Stt$fc#62?*. ^y>JR»«rttJt«ffi, ifl& BTA #?±Jg 
■ .... «#.-BTAflf4»-«-*^tt^l&$» 
^.*V^to8&ft^ GLU/BTA #SSL7i£-& 
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^^KPfSfcfcFT**. C3/BTAX4/BTA.T-C5/BTA » TOL/BTA E*l T*8*D 7 

»^*»«WJfc*T*-&«^MttSHl. tt»tt*«E71-77^2:mi, ttBTA*0r*«. C2/ 
BTA ffi£tttt«7«&. BTA ffi C5/BTA BTA «. 

WW.C5/BTA #^-^&?tfJ## 
Sfi. #»#«tt»*ttT*. RWitt*8«. {X#42.5^. 



1 ffl BTA 7 ft BTA * . GLU/BTA Cu £ 3%NaCl 
zfcffft + ftl&ttl&tGfiffi^ BTA, C5/BTA**HBTA, ,5 ft±9B&ffiT BTA. 

2 GLU/BTA W»J«6Sl«^Ktt«*ttA«LttJ!S 

ftmtilZTA&n fe^t41±Stt;TBTA, 

3 
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ABSTRACT 7 types of carbonyl derivatives of benzotriazole (BTA) were synthesised by di- 
rect reacting BTA with their respective acid chlorides. Their inhibitive properties for copper 
in NaCl solution were determined using the Differential Pulse Anodic Stripping Voltam- 
metric Method (DP AS). Results showed that among the 7 types of BTA derivatives synthe- 
sised, the inhibitive property of glutaryl/BTA for copper was superior to BTA; while C5/ 
BTA was inferior to BTA; the remaining 5 types were slightly superior to BTA. The con- 
ventional weight-loss method requires over 6 months to complete. The DPAS method devel- 
oped can be used to monitor the trace amount of copper during a day and can provide a conve- 
nient f rapid and reliable method to measure the corrosion rate of^metalsv ~ ■ 
KEY WORDS benzotriazole ♦ BTA. BTA derivatives » coppery 3U l^aS^qluti^ 
tial pulse anodic stripping voltammetry "*• r- ^ ■ 
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